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Clinical PerspectiveWhat is New?We report real‐world data on very elderly patients (aged ≥85 years) with atrial fibrillation, and we show that, because the risk of stroke increases with age more than the risk of bleeding, in very elderly patients the absolute benefit of oral anticoagulation is highest, where it, by far, outweighs the risk of bleeding, and the net clinical benefit is highest.What are the Clinical Implications?Although the concern of bleeding often leads, in clinical practice, to the underutilization of oral anticoagulation in very elderly patients with atrial fibrillation, our study strongly supports the use of anticoagulant therapy also in these setting of patients to prevent thromboembolic events.

Introduction {#jah32337-sec-0008}
============

Approaches to prevent cardioembolic complications of atrial fibrillation (AF) in older subjects may have a prominent impact on cardiovascular morbidity and mortality of these patients and on health economy. Indeed, there is a progressive aging of Western populations, with the proportion of individuals aged ≥85 years being expected to have a 3‐fold increase by the year 2035 worldwide.[1](#jah32337-bib-0001){ref-type="ref"} Advancing age predisposes to AF and is associated with increases of both thromboembolic risk and antithrombotic drug‐related bleeding once AF occurs.[2](#jah32337-bib-0002){ref-type="ref"}, [3](#jah32337-bib-0003){ref-type="ref"}, [4](#jah32337-bib-0004){ref-type="ref"}

A previous randomized study (BAFTA \[Birmingham Atrial Fibrillation Treatment of the Aged\])[5](#jah32337-bib-0005){ref-type="ref"} has indicated that, among elderly patients (aged ≥75 years) with AF, the use of warfarin is associated with significant reduction of thromboembolic complications compared with antiplatelet therapy. Such results were replicated in a subgroup analysis on patients with AF and age ≥75 years from the AVERROES (Apixaban Versus Acetylsalicylic Acid to Prevent Stroke in Atrial Fibrillation Patients Who Have Failed or Are Unsuitable for Vitamin K Antagonist Treatment) trial,[6](#jah32337-bib-0006){ref-type="ref"} in which the non--vitamin K antagonist oral anticoagulant (NOAC), apixaban, was tested against aspirin in patients who had contraindications to anticoagulation with warfarin, were unwilling to take it or were considered unsuitable to it. Of note, a patient‐level meta‐analysis of 6 randomized trials in the setting of AF showed no interaction between effects of anticoagulant versus antiplatelet treatment on bleeding or ischemic end points and age (\<75 versus ≥75 years).[7](#jah32337-bib-0007){ref-type="ref"} Despite this information, advanced age remains one of the major reasons for physicians to withhold oral anticoagulation from AF patients.

There is a broad interest in the best treatment of very elderly patients with cardiovascular diseases, usually defined as ≥85 years.[8](#jah32337-bib-0008){ref-type="ref"}, [9](#jah32337-bib-0009){ref-type="ref"}, [10](#jah32337-bib-0010){ref-type="ref"} Unfortunately, there has, so far, been no controlled trial with sufficient power in this age group to inform treatment of very elderly patients with AF. Therefore, we have explored this issue in a large, multicenter registry on AF patients. Moreover, because the absolute increase in mortality related to thromboembolic and hemorrhagic events is prominent in older populations, we have also here carried out a weighted net clinical benefit analysis, by adjusting each major nonfatal ischemic and hemorrhagic events for the specific risk of death of such adverse events, occurring with either oral anticoagulation or no anticoagulation.

Methods {#jah32337-sec-0009}
-------

For this study, we used individual patients' data from PREFER in AF (the PREvention oF thromboembolic events‐European Registry in Atrial Fibrillation).[11](#jah32337-bib-0011){ref-type="ref"} PREFER in AF was a prospective, real‐world registry on 7228 AF patients from 461 hospitals and 7 European countries (Austria, France, Germany, Italy, Spain, Switzerland, and United Kingdom). Inclusion criteria were: age ≥18 years; at least 1 episode of AF in the previous year, as demonstrated by an ECG or by an implanted pacemaker/defibrillator; signed informed consent to adhere to the study. Patients were enrolled regardless of the type of AF and of current antithrombotic therapy (ie, also including patients on chronic oral anticoagulation). The first patient was enrolled in January 2012, with the last follow‐up visit being performed in January 2014. In order to avoid selection bias, at each center all patients were consecutively enrolled, without explicit exclusion criteria. The study design comprised a baseline visit at the time of patient recruitment and a clinical evaluation at 1‐year follow‐up. In this investigation, we only included patients with data from both the baseline and the 1‐year follow‐up visits available. Only documented stroke, systemic embolism, myocardial infarction (MI), or major bleeding events were considered as relevant outcome measures in this analysis, counting all events occurring after the baseline assessment.

Individual data were reported into an electronic case report form including various plausibility checks for the considered variables. On‐site verification of source data was done in ≈5% of the sites. Study management was overseen by a scientific steering committee; the registry was sponsored by Daiichi Sankyo Europe GmbH (Munich, Germany) through a contract research organization (SSS International Clinical Research GmbH, Munich, Germany) coordinating various local national contract research organizations. The study protocol was approved by each local site ethics committee, and the study design has been published.[11](#jah32337-bib-0011){ref-type="ref"}

Definitions and End Points {#jah32337-sec-0010}
--------------------------

For the purpose of this study, we specifically focused on very elderly patients (ie, patients aged ≥85 years). Very elderly patients were compared with younger patients, and exploratory analyses on extremely elderly patients (aged ≥90 years) were also performed.

Thromboembolic events (stroke, transient ischemic attack \[TIA\], and systemic embolism), myocardial infarction (MI), and major bleeding occurring within 1‐year follow‐up were considered as study end points. These outcome measures of thromboembolic and bleeding events essentially reflect the definitions used in the ENGAGE AF‐TIMI 48 (Effective Anticoagulation with Factor Xa Next Generation in Atrial Fibrillation--Thrombolysis in Myocardial Infarction 48) trial,[12](#jah32337-bib-0012){ref-type="ref"} namely.

### Stroke {#jah32337-sec-0011}

Abrupt onset of a focal neurological deficit, generally distributed in the territory of a single brain artery (including the retinal artery), and that is not attributable to an identifiable nonvascular cause (ie, brain tumor or trauma). The deficit must either be characterized by symptoms lasting \>24 hours or cause death within 24 hours of symptom onset. This stroke definition reflects the Statement for Healthcare Professionals From the American Heart Association/American Stroke Association,[13](#jah32337-bib-0013){ref-type="ref"} that incorporates the World Health Organization definition of stroke.[14](#jah32337-bib-0014){ref-type="ref"}

### Transient Ischemic Attack {#jah32337-sec-0012}

Focal neurological deficit associated with symptoms lasting \<24 hours.

### Systemic embolic event {#jah32337-sec-0013}

Abrupt episode of arterial insufficiency with clinical or radiologic documentation of arterial occlusion in the absence of other likely mechanisms (eg, atherosclerosis, instrumentation); venous thromboembolism and pulmonary embolism were also included in this outcome measure.

### Major bleeding {#jah32337-sec-0014}

Fatal bleeding and/or bleeding into a critical organ (intracranial, intraspinal, intraocular, retroperitoneal, intra‐articular or pericardial, or intramuscular with compartment syndrome) and/or clinically relevant bleeding with hemoglobin drop ≥2 g/dL; this is consistent with the definition of major bleeding from the International Society on Thrombosis and Haemostasis.[15](#jah32337-bib-0015){ref-type="ref"}

Statistical Analysis {#jah32337-sec-0015}
--------------------

Descriptive statistics were performed first. Discrete characteristics are expressed as frequency counts and percentages (n, %), whereas continuous characteristics are expressed as means and SDs or medians lower and upper quartiles, where appropriate. We performed a complete case analysis, and assumed that missing data were missing at random.

Odds ratios (ORs) between events (yes/no) during the 1‐year follow up, as well as oral anticoagulant therapy (yes/no) were calculated by logistic regression, where outcome events were the dependent variables and anticoagulant therapy (yes/no) the independent variable. The following adjusting factors were included into the model: use of concomitant drugs (such as antiplatelet or nonsteroidal anti‐inflammatory drugs) at the baseline visit; vascular disease (eg, peripheral artery disease, MI, or aortic plaque) at any time preceding baseline; stroke/TIA/systemic embolic event at any time preceding baseline; major bleeding at any time preceding baseline; and stent implantation at any time preceding baseline. Analyses were adjusted for demographic/clinical variables, as indicated in Table [1](#jah32337-tbl-0001){ref-type="table-wrap"}. ORs, 95% CIs, and the corresponding *P* value are reported. All analyses are not confirmatory, but purely descriptive/exploratory, and therefore no adjustment for multiple testing was done.

###### 

Distribution of Demographic and Clinical Characteristics According to Age Groups

  Variable                                    Age \<85 Y (N=5907)   Age ≥85 Y (N=505)   *P* Value
  ------------------------------------------- --------------------- ------------------- -----------
  Female sex                                  2260 (38.3)           286 (56.6)          \<0.0001
  BMI \>30 kg/m^2^                            1690 (29.6)           59 (12.2)           \<0.0001
  Systemic hypertension                       4267 (72.6)           391 (78.5)          0.0044
  Congestive heart failure                    1543 (28.2)           210 (44.7)          \<0.0001
  Previous TIA/stroke/thromboembolism         857 (14.7)            104 (20.9)          0.0002
  Vascular disease                            1204 (22.0)           138 (29.5)          0.0002
  Chronic renal failure                       722 (12.5)            120 (24.3)          \<0.0001
  Left atrial dilatation (diameter \>40 mm)   3443 (70.3)           316 (77.3)          0.0030
  Chronic obstructive pulmonary disease       653 (11.2)            74 (14.8)           0.014
  Antithrombotic therapies                                                              
  No therapy                                  349 (5.9)             35 (6.9)            0.410
  Oral anticoagulant                          4917 (83.2)           393 (77.8)          0.019
  VKA                                         4556 (77.3)           362 (71.7)          0.0055
  NOAC                                        361 (6.1)             31 (6.1)            0.9804
  Antiplatelet only                           641 (10.9)            77 (15.3)           0.0026
  Oral anticoagulant plus antiplatelet        662 (11.2)            50 (9.9)            0.3699

Values are given as n (%). BMI indicates body mass index; NOAC, non--vitamin K antagonist oral anticoagulant; TIA, transient ischemic attack; VKA, vitamin K antagonist.

The weighted net clinical benefit with oral anticoagulant therapy versus no anticoagulation (ie, use of antiplatelet treatment or no antithrombotic drug) according to different age strata was evaluated as previously described.[16](#jah32337-bib-0016){ref-type="ref"}, [17](#jah32337-bib-0017){ref-type="ref"} In brief, the following adverse events were counted in the net clinical benefit: ischemic stroke; systemic embolism; MI; hemorrhagic stroke; and major bleeding (without hemorrhagic stroke). Incidence at 1‐year follow‐up was considered for each event. We included MI in the net clinical benefit because it is well established that in patients at high‐cardiovascular‐risk (such as AF patients) oral anticoagulation may prevent atherothrombotic events (also including atherothrombotic stroke and MI), and because previous analyses on the net clinical benefit of oral anticoagulation in patients with AF have already included MI as an outcome measure.[16](#jah32337-bib-0016){ref-type="ref"}, [17](#jah32337-bib-0017){ref-type="ref"} Both ST‐segment elevation and non‐ST‐segment elevation MIs were included as outcome measures in the net clinical benefit analysis, and MI was defined according to the classification at the time of the conduction of PREFER in AF (ie, Third Universal Definition of Myocardial Infarction[18](#jah32337-bib-0018){ref-type="ref"}). The net clinical benefit was calculated as the weighted sum of crude incidence rates (IRs) in patients on oral anticoagulant therapy (OAC) minus the weighted sum of events in those without anticoagulant treatment: net clinical benefit=\[IR~ischemic\ stroke_OAC~+w1IR~systemic\ embolism_OAC~+w2IR~myocardial\ infarction_OAC~+w3IR~hemorrhagic\ stroke_OAC~+w4IR~major\ extra‐cranial\ bleeding_OAC~\]−\[IR~ischemic\ stroke_no\ OAC~+w1IR~systemic\ embolism_no\ OAC~+w2IR~myocardial\ infarction_no\ OAC~+w3IR~hemorrhagic\ stroke_no\ OAC~+w4IR~major\ extra‐cranial\ bleeding_no\ OAC~\], where OAC is oral anticoagulant therapy and w1, w2, w3, and w4 the death‐related weights associated with each type of event. Weights were calculated as the impact of each event on mortality, as derived from a recent analysis combining data from the ACTIVE and RE‐LY databases,[17](#jah32337-bib-0017){ref-type="ref"} and related to ischemic stroke (weight=1). Weights were thus 0.61 for systemic embolism, 0.89 for MI, 3.23 for hemorrhagic stroke, and 0.63 for major bleeding (without hemorrhagic stroke). The lower the value of the result in this calculation, the higher the net clinical benefit of anticoagulant therapy compared to no anticoagulation was assumed to be.[16](#jah32337-bib-0016){ref-type="ref"}

All statistical analyses were performed using SAS software (version 9.4; SAS Institute Inc, Cary, NC) with a 2‐tailed significance value of 0.05.

Results {#jah32337-sec-0016}
=======

Of 7228 patients enrolled in PREFER in AF, 6412 had both baseline and 1‐year follow‐up visits and were then included in this subanalysis. Of these, 505 patients were aged ≥85 years. Distribution of demographic and clinical features according to age is shown in Table [1](#jah32337-tbl-0001){ref-type="table-wrap"}. Compared with younger patients, those aged ≥85 years had a lower prevalence of body mass index \>30 kg/m^2^ and a higher prevalence of female sex, systemic hypertension, congestive heart failure, previous stroke/TIA/systemic embolism, vascular disease, chronic renal failure, chronic obstructive pulmonary disease, and left atrial dilatation. In very elderly patients, the use of oral anticoagulation was lower than in those aged \<85 years (78% versus 83%), whereas treatment with antiplatelet drugs only was more frequent (15% versus 11%). Of note, because of the time period in which PREFER in AF was performed, penetration of NOACs was scarce (6%) and similar in very elderly and younger patients. Treatment durations for oral anticoagulation (any type) were 3.8±4.5 years in patients aged \<85 years and 4.7±4.8 years in those aged ≥85, and this difference was not statistically significant (*P*=0.054). Risk profiles of patients included and those excluded from the study because of the lack of data from both baseline and the 1‐year follow‐up visits were comparable (Table [S1](#jah32337-sup-0001){ref-type="supplementary-material"}). In particular, very elderly patients included in our investigation had similar prevalence of CHA~2~DS~2~ --VASc descriptors, renal failure, and chronic obstructive pulmonary disease, as well as similar therapeutic patterns, than very elderly patients excluded; only prevalence of left atrial dilatation was lower in the latter.

Thromboembolic and Bleeding Outcomes in Very Elderly Patients {#jah32337-sec-0017}
-------------------------------------------------------------

Incidence of thromboembolic and major bleeding events was first evaluated in the entire cohort of patients stratified by age strata, regardless of antithrombotic therapy. Mean follow‐up duration was 12±2 months. Among patients aged ≥85 years, incidence of stroke/TIA/systemic embolism was 4.8 per 100 patients/year (absolute numbers, 24 of 505 patients), significantly higher than in those aged \<85 years (2.3 per 100 patients/year; 135 of 5907 patients; *P*=0.0006; Figure [1](#jah32337-fig-0001){ref-type="fig"}).When considering specific age strata, the rate of thromboembolic events in very elderly patients was higher compared with both patients aged \<75 years (1.8 per 100 patients/year; 63 of 3454 patients; *P*=0.0001) and those between 75 and 84 years (3 per 100 patients/year; 72 of 2318 patients; *P*=0.047; Figure [1](#jah32337-fig-0001){ref-type="fig"}).

![Incidence of thromboembolic events (stroke/TIA/systemic embolism) at 1 year in patients aged \<85 and ≥85 years. Rates of thromboembolic events according to 3 age strata (\<75, 75--84, and ≥85 years) are also depicted. TIA indicates transient ischemic attack.](JAH3-6-e005657-g001){#jah32337-fig-0001}

Occurrence of major bleeding was 2.7 per 100 patients/year (absolute numbers, 161 of 5907 patients) in patients aged \<85 years versus 4 per 100 patients/year (20 of 505 patients) in the very elderly population (*P*=0.11; Figure [2](#jah32337-fig-0002){ref-type="fig"}). Of note, this rate of major bleeding in very elderly patients was higher than in the subgroup aged \<75 years (1.9 per 100 patients/year; 67 of 3450 patients; *P*=0.003), but similar to those between 75 and 84 years (3.9 per 100 patients/year; 94 of 2296 patients; *P*=0.98; Figure [2](#jah32337-fig-0002){ref-type="fig"}). Three sites of major bleeding were distinguished in PREFER in AF: gastrointestinal, intracerebral, and "other site" major bleeding. A total of 181 patients had at least 1 major bleeding event and 7 had major bleeding at different sites: 51% of major bleeding was gastrointestinal, 9% intracerebral, and 43% at other sites.

![Incidence of major bleeding at 1 year in patients aged \<85 and ≥85 years. Rates of major bleeding according to 3 age strata (\<75, 75--84, and ≥85 years) are also depicted.](JAH3-6-e005657-g002){#jah32337-fig-0002}

Incidence of Events According to Age and Anticoagulation Status {#jah32337-sec-0018}
---------------------------------------------------------------

Because of their age, very elderly subjects have, by definition, a CHA~2~DS~2~‐VASc score ≥2. Incidence of thromboembolic and major bleeding events in patients aged ≥85 years versus younger those according to different antithrombotic strategies was evaluated in the cohort of 5058 patients with CHA~2~DS~2~‐VASc score ≥2: 4346 of these subjects were on OAC (vitamin K antagonists or NOACs) and 712 did not receive any anticoagulation (ie, were treated with antiplatelet only or no antithrombotic drug). Among very elderly patients (N=474), those 362 who were receiving anticoagulant treatment were younger (87.2±2.4 versus 87.9±2.5; *P*=0.008) and had a lower HAS‐BLED score (2.4±1.0 versus 2.7±0.9; *P*=0.021) than those without anticoagulation.

Adjusted ORs for stroke/TIA/systemic embolism, favoring OAC versus no anticoagulant therapy, were 0.74 (CI, 0.43, 1.25; *P*=0.26) in patients aged \<85 years and 0.64 in those aged ≥85 years (CI, 0.24, 1.69; *P*=0.37). Of note, incidence of thromboembolic events in patients aged \<85 years decreased from 2.8%/year without oral anticoagulation to 2.3%/year with anticoagulation (0.5% absolute reduction) and in those aged ≥85 years from 6.3%/year without anticoagulation to 4.3%/year with anticoagulation (2% absolute reduction; Figure [3](#jah32337-fig-0003){ref-type="fig"}A and Table [2](#jah32337-tbl-0002){ref-type="table-wrap"}). Such absolute difference was even more pronounced in the exploratory analysis performed on extremely elderly patients (aged ≥90 years; N=84), in whom the event rate was 11.5 per 100 patients/year without anticoagulation and 6.9 per 100 patients/year with anticoagulation (absolute percent difference 4.6%; OR, 0.57; CI 0.12, 2.74; *P*=0.48; Table [2](#jah32337-tbl-0002){ref-type="table-wrap"}).

![A, Incidence of thromboembolic events (stroke/TIA/SEE) in patients aged \<85 and ≥85 years receiving OAC or no OAC (antiplatelet therapy only or no antithrombotic drug). B, Risk of thromboembolic events by 5‐year intervals of age increase in patients receiving OAC vs no OAC. antiPLT indicates antiplatelet; OAC, oral anticoagulant therapy; SEE, systemic embolic event; TIA, transient ischemic attack; TRT, .](JAH3-6-e005657-g003){#jah32337-fig-0003}

###### 

Incidence of Events According to Age and Anticoagulation Status

  Event                   Age \<85 Y   Age ≥85 Y   Age ≥90 Y                         
  ----------------------- ------------ ----------- ----------- ---------- ---------- ---------
  Thromboembolic events   17 (2.8)     91 (2.3)    6 (6.3)     16 (4.3)   3 (11.5)   4 (6.9)
  Major bleeding          21 (3.4)     114 (2.9)   4 (4.2)     15 (4.0)   2 (7.7)    5 (8.6)

Values are given as n (%). OAC indicates oral anticoagulant therapy.

Figure [3](#jah32337-fig-0003){ref-type="fig"}B indicates the risk of thromboembolic events by 5‐year intervals of age increase in patients receiving or not receiving OAC. The incremental risk of stroke/TIA/systemic embolism per 1 year of age increase among patients aged ≥85 years was ≈3‐fold lower in those on anticoagulant treatment versus those without anticoagulation: 0.43% (CI, −0.60%, −1.08%) versus 1.23% (CI, −0.58%, −3.03%; *P*=0.23).

Occurrence of major bleeding in patients not receiving anticoagulation (ie, being on antiplatelet treatment or without antithrombotic drugs) versus those receiving anticoagulant therapy was not significantly different either in the subgroup aged \<85 years (3.4 versus 2.9 per 100 patients/year; *P*=0.74) and in the subgroup aged ≥85 years (4.2 versus 4.0 per 100 patients/year; *P*=0.77; adjusted OR, 0.89, 0.57, 1.34; *P*=0.59; Figure [4](#jah32337-fig-0004){ref-type="fig"}A and Table [2](#jah32337-tbl-0002){ref-type="table-wrap"}). This was confirmed in the exploratory analysis on the subset aged ≥90 years, in which major bleeding rates were 7.7 versus 8.6 per 100 patients/year (*P*=0.89; Table [2](#jah32337-tbl-0002){ref-type="table-wrap"}). In very elderly patients on oral anticoagulation, incidence of major bleeding was similar to the incidence in those receiving antiplatelet agents (4.1 per 100 patients/year \[16 of 377 patients\] versus 3.9 per 100 patients/year \[3 of 74 patients\]; adjusted OR, 1.05; 95% CI, 0.30, 3.68; *P*=0.75) and higher than in patients without antithrombotic therapy (4.1 per 100 patients/year \[16 of 377 patients\] versus 2.8 per 100 patients/year \[1 of 34 patients\]).

![A, Incidence of major bleeding in patients aged \<85 and ≥85 years receiving OAC or no OAC (antiplatelet therapy only or no antithrombotic drug). B, Risk of thromboembolic events by 5‐year intervals of age increase in patients receiving OAC vs no OAC. antiPLT indicates antiplatelet therapy; OAC, oral anticoagulant therapy; TRT, .](JAH3-6-e005657-g004){#jah32337-fig-0004}

We also performed a separate analysis on the bleeding risk in patients receiving the combination of anticoagulant and antiplatelet therapy. Among patients on anticoagulant plus antiplatelet treatment and a CHA~2~DS~2~‐VASc score ≥2, those aged ≥85 years had the highest incidence of major bleeding: 6.4 per 100 patients/year (3 of 44 patients) versus 4.5 per 100 patients/year (27 of 571 patients) in those aged \<85 years. However, the relative increase of major bleeding in patients on anticoagulant plus antiplatelet therapy versus those receiving an anticoagulant alone or an antiplatelet agent alone was similar in very elderly and younger patients (OR, 1.73; 95% CI, 0.49, 6.19; *P*=0.38 and OR, 1.83; 95% CI, 1.20, 2.80; *P*=0.025, respectively).

Figure [4](#jah32337-fig-0004){ref-type="fig"}B shows the risk of major bleeding by 5‐year intervals of age in patients receiving or not receiving oral anticoagulant treatment. The incremental risk of major bleeding per 1 year of age increase among patients aged ≥85 years was 0.74% in those with anticoagulation (CI, −0.08%, 1.56%; *P*=0.08) versus 1.95% in those without (CI, 0.34%, 3.55%; *P*=0.018).

Net Clinical Benefit of Anticoagulant Therapy {#jah32337-sec-0019}
---------------------------------------------

We then investigated the weighted net clinical benefit of anticoagulant therapy compared to no anticoagulant treatment. In this combined analysis of weighted ischemic and hemorrhagic events, the lower the relative number of oral anticoagulants versus no oral anticoagulants, the greater the benefit of the former versus the latter. In the overall population, this benefit was significant in favor of oral anticoagulants: the net clinical benefit, analyzed with the methodology described, of oral anticoagulant therapy versus no anticoagulant therapy was −2.19% (CI, −4.23%, −0.15%; *P*=0.036), favoring oral anticoagulant therapy. These results were consistent across age strata (Figure [5](#jah32337-fig-0005){ref-type="fig"}), with the point estimate of the net clinical benefit being more favorable in patients aged ≥85 years (−2.78%; CI, −9.13, 3.58) and ≥90 years (−8.02%; CI, −25.62, 9.59) compared with those aged \<85 years (−1.92%; CI, −4.09, 0.24), although with wider CIs. We also performed an analysis on the net clinical benefit without MI as outcome measure, essentially showing similar results across different age strata (Figure [S1](#jah32337-sup-0001){ref-type="supplementary-material"}).

![Net clinical benefit, adjusted for the mortality risk, of OAC vs no OAC (antiplatelet therapy only or no antithrombotic drug) according to different age strata, including ischemic stroke, systemic embolism, myocardial infarction, hemorrhagic stroke, and major bleeding as outcome measures. OAC indicates oral anticoagulant therapy.](JAH3-6-e005657-g005){#jah32337-fig-0005}

Discussion {#jah32337-sec-0020}
==========

In this analysis of individual patients' data from the real‐world, prospective PREFER in AF, we have found that in very elderly patients (aged ≥85 years): (1) The benefit of anticoagulant treatment over no anticoagulation for prevention of thromboembolic events is largely maintained, with anticoagulation being associated with the greatest absolute reduction of those complications; and (2) in the subgroup on anticoagulant therapy, the bleeding risk was not higher than that of patients receiving antiplatelet treatment. We have also found that the older the patients with AF, the higher was the weighted net clinical benefit in favor of anticoagulant therapy.

Previous data from the ENGAGE AF trial on warfarin‐treated patients indicated a 2‐ and 3‐fold elevation of thromboembolic events and major hemorrhagic complications, respectively, when comparing patients aged ≥75 years to those \<65 years.[19](#jah32337-bib-0019){ref-type="ref"} This was also confirmed in the subanalyses on elderly patients from other phase III trials comparing NOACs versus warfarin in patients with nonvalvular AF[20](#jah32337-bib-0020){ref-type="ref"}, [21](#jah32337-bib-0021){ref-type="ref"}, [22](#jah32337-bib-0022){ref-type="ref"} and in a recent cohort study on patients at a service center receiving vitamin K antagonists.[23](#jah32337-bib-0023){ref-type="ref"} In the present investigation, we report on an evaluation of thromboembolic and bleeding outcomes of even older populations in the setting of AF. Our real‐world findings expand previous observations, showing that regardless of antithrombotic therapies in patients aged ≥85 years, overall risk of stroke/TIA/systemic embolism is significantly higher compared with any strata of younger age, that is, a 2.6‐fold elevation versus patients aged \<75 years and a 1.6‐fold elevation versus those aged 75 to 84 years; conversely, the overall bleeding risk was higher than for patients with age \<75 years, but similar to those between 75 and 84 years. Of note, in the very elderly population, there was an 0.8% excess absolute risk of thromboembolic events at 1 year compared with major bleeding events. Accordingly, the major concern in this setting of patients appears to be the thromboembolic risk rather than the propensity of bleeding related to anticoagulant treatment.

Advancing age also entails various challenges in antithrombotic therapy, that is, the presence of comorbidities further elevating the risk of thromboembolic and bleeding complications, a propensity to fall, cognitive impairment, impaired compliance, low body weight, and reduced renal function, with decreased drugs clearance, all making antithrombotic management more complex. Increasing age predisposes to both thromboembolic and bleeding events; therefore, balancing the risk and the benefit of different antithrombotic strategies in older populations is even more relevant. In particular, the concern of bleeding often leads, in clinical practice, to the underutilization of chronic anticoagulant therapy in older patients with AF, attributed to the perception that the hazards outweigh the benefits[24](#jah32337-bib-0024){ref-type="ref"}; to this regard, each increasing decade has been previously associated with a 14% decrease in warfarin utilization.[25](#jah32337-bib-0025){ref-type="ref"} Results of our contemporary registry show that use of oral anticoagulant treatment in very elderly patients was still high (78%). This is consistent with other recent observational studies showing, in older AF populations, an improved penetration of chronic anticoagulant therapy.[26](#jah32337-bib-0026){ref-type="ref"}, [27](#jah32337-bib-0027){ref-type="ref"} A different subanalysis from PREFER in AF was not focused on outcome results, but on the prevalence of different antithrombotic strategies in octagenarians[28](#jah32337-bib-0028){ref-type="ref"}; it showed that factors associated with oral anticoagulant utilization were previous ischemic stroke and heart failure, whereas higher age, previous bleeding, paroxysmal AF, chronic hepatic disease, lower autonomy, and problems for self‐care were associated with the nonuse of anticoagulant therapies. Previous studies have compared outcome of anticoagulant versus antiplatelet treatment in AF patients aged ≥75 years; in particular, the randomized BAFTA trial,[5](#jah32337-bib-0005){ref-type="ref"} performed in the setting of primary care, demonstrated that, compared with aspirin 75 mg daily, use of warfarin with a target international normalized ratio (INR) of 2 to 3 led to a significant 52% relative reduction of the composite primary end point, including stroke, systemic embolism, and intracranial hemorrhage. Similar findings were obtained in a prospective, observational investigation on patients aged ≥70 years,[29](#jah32337-bib-0029){ref-type="ref"} in the subgroup of patients aged ≥75 years from the SPAF (Stroke Prevention in Atrial Fibrillation) II study.[30](#jah32337-bib-0030){ref-type="ref"}

Another cohort study[24](#jah32337-bib-0024){ref-type="ref"} described the prevalence of various treatment strategies (no antithrombotic therapy, antiplatelet treatment, or oral anticoagulant therapy) in AF patients aged ≥85 years, but no specific, adjusted correlation between different types of treatment and clinical outcome was done. Thus, we performed such evaluation in the very elderly population of PREFER in AF. We have observed that in patients aged ≥85 years, the use of anticoagulant therapy was associated with 36% risk reduction of thromboembolic events compared with no antithrombotic treatment or antiplatelet therapy. Of note, the reduction was similar (43%) in the subset of extremely elderly patients aged ≥90 years. Owing to the higher baseline risk profile of very elderly patients, those changes here translated into more‐pronounced absolute event reductions than in younger patients (number needed to treat for 1 year=50). Furthermore, in very elderly patients, oral anticoagulation significantly attenuated the incidence of thromboembolic complications per 1 year of age increase.

The bleeding risk related to anticoagulant therapy in older populations with AF is controversial and debated. In BAFTA,[5](#jah32337-bib-0005){ref-type="ref"} occurrence of major bleeding complications in the warfarin and aspirin arms was similar, but the study may have been underpowered for the evaluation of safety outcome measures and the high percentage of crossovers in patients randomized to warfarin (one third of patients) might have led here to an underestimation of the bleeding risk. Conversely, a subgroup analysis on patients aged ≥75 years from 6 randomized, clinical trials[7](#jah32337-bib-0007){ref-type="ref"} indicated a doubling of rates of major hemorrhages during the follow‐up in patients on warfarin compared with those on aspirin. However, 3 of those 6 trials had a higher upper limit of target INR (4.0--4.5 instead of 3), and this may have increased the propensity to bleeding in the warfarin arm. In our study, in patients aged ≥85 years, the incidence of major bleeding complications in patients on anticoagulant therapy was not different from that in patients treated with antiplatelet agents. As expected, very elderly patients not receiving anticoagulation were older and had a higher bleeding risk profile than those on anticoagulation; nevertheless, the lack of increase of major hemorrhages in the latter was maintained after adjustment for those potential confounders. Therefore, our results may mitigate concerns on the bleeding risk related to use of anticoagulant instead of antiplatelet therapy in very elderly patients with AF. Of note, previous randomized data indicated that antiplatelet treatment was associated with higher rates of adverse events than anticoagulant therapy in octogenarians with AF.[31](#jah32337-bib-0031){ref-type="ref"}

The analysis on the net clinical benefit, in which both ischemic and bleeding events are included, appears crucial to carefully evaluate the benefit/risk ratio of any antithrombotic treatment, especially when such analysis can be obtained from prospective, real‐world investigations. A previous meta‐analysis on retrospective and prospective cohort studies had investigated the net clinical benefit of warfarin versus no warfarin use in patients with AF.[32](#jah32337-bib-0032){ref-type="ref"} However, only intracranial hemorrhage (and not extracranial bleeding) was counted in the net benefit, and thromboembolic events were not weighted for the mortality risk. Conversely, we have here evaluated the net clinical benefit, including both intra‐ and extracranial bleeding, and adjusting the incidence of both ischemic and bleeding complications by a mortality‐weighting factor, specific for each type of event.[16](#jah32337-bib-0016){ref-type="ref"} In the overall population, we have found a significant weighted net clinical benefit of OAC compared with antiplatelet or no antithrombotic treatment. Importantly, a gradient in this benefit according to classes of age increase was present, with the oldest patients getting the highest advantage.

We acknowledge limitations in our analyses. Bias in patients' selection and residual confounding cannot be excluded, and we had no data on INR control during follow‐up in warfarin‐treated patients and on compliance to antithrombotic therapy. However, INR control in the PREFER in AF was assessed by collecting the last 3 INRs preceding enrollment, and these determinations are a reliable proxy for INR by the Rosendaal method; of note, an adequate INR control (ie, at least 2 of 3 INR values in the therapeutic range, between 2 and 3) was obtained in 72% of the overall population. Furthermore, the risk profile of our population reflects that only cardiology institutions participated in the registry, and very frail patients (ie, residents in nursing homes with multiple comorbidities and major functional disabilities) were excluded. Finally, given the very low prevalence of NOAC use, we could not compare the clinical outcome in patients receiving NOACs versus warfarin among the very elderly population. Indeed, in phase III randomized trials, there was no interaction between age and clinical benefit of NOACs compared to warfarin, but given their higher risk profile, the older populations generally achieved the greater absolute benefits with the use of NOACs.[33](#jah32337-bib-0033){ref-type="ref"}

In conclusion, our study supports the use of anticoagulant therapy also in very elderly patients with AF. Because stroke risk dramatically increases with age, the absolute benefit of oral anticoagulation is highest in very elderly populations and this largely outweighs the bleeding risk, achieving the most favorable net clinical benefit as patients get older. Logical considerations and evidence‐base data make NOACs the anticoagulant drugs of choice in such patients.
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**Table S1.** Distribution of Demographic and Clinical Characteristics According to Age Groups in Patients Included Versus Those Excluded From the Study

**Figure S1.** Net clinical benefit, adjusted for the mortality risk, of OAC vs no OAC (antiplatelet therapy only or no antithrombotic drug) according to different age strata, including ischemic stroke, systemic embolism, hemorrhagic stroke, and major bleeding (without myocardial infarction) as outcome measures. OAC indicates oral anticoagulant therapy.
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